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"TUBING HAKGER AND SEAL ASSKKBLY FOR WZLL HZABS" 

The laprovezoent comprising the invention disclosed herein 
indudefl an adapter vhich has a bore therein having a shoulder 
interoediate the ends of the bore vhich is threaded at one end, 
and a hollow seal assembly Insertable into the bore having a 
shoulder positionable against the shoulder in the bore xlth the 
di^ seal disposed thereabout and positioned against a shoulder 
about the seal tody. 

A gland nut may be threadedly engaged with the threads in 
the bore about the seal body to support and expand the seal therr- 
10 about without the necessity of rotating the adapter body or the 

seal body, or the valve assembly thereabove. The seal is a double 
seal separated by a perforated ring with channels on either side 
thereat>out. A test port coraiunicates vlth the channels for the 
fliountlng of a gauge for testing the seal prior to installing It on 
the tubing head, and another opening communicates vlth the channel 
about the seal ring nherein a check valve may be positioned through 
which plastic seal material may be injected in the channel as a 
back up seal either when the unit is Installed cr thereafter. 

The consi:ruction of the seal assembly permits testing 
20 prior to attaching the adapter to the tubing head, and permits 

plastic seal material to be injected about the seal to provide a 
back up seal or to reenergize the seal if a leak occurs at any 
tima durii)g Its use* 

The aaal body has a threaded bore therein attachable to 
the txjblng string which extends through the tubing head, and the 
seal body is free to move downwardly Kith ref ' rence to the seal 
assembly and the retaining nut so that the tubing weight may be 
employed to energize the seal. 

The retaining nut while positioning and holding the seal 
30 within the adapter bore permits rapid make up in the adapter 

without rotating the adapter, the "Christmas tree" or seal unit 
as the case my be« 
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other and further objects of the Invention will become 
appfio^nt uupon reading the detailed fipeciflcation herf^lnafter 
following and by referring to the drawing annexed hereto. 

A suitable embodioent of the invention ifi shown in the 
attached drawing, wherein. 

Figure I is a cross -sectional elevational view of the 
adapter and eecJL assembly mounted on a tubing head^ 

Figure II is a quarter-sectional elevational view oC the 
seal assembly* 

Nuiaentl references are employed to indicate the various 
parts shown in the drawing and like numerals indicate lUse parts 
throughout the various figures of the drawing. 

The numeral 1 indicates a tubing head having a bore 2 
therethro\:«h. 

Circulation conduits 3 and k confflrunicate with the bore of 
the tubing head for the purpose of injecting fluid into or re- 
leasing saae from the annulus between the tubing Ih and the 
casing 5. A tubing hanger and seal assembly 6 is made up of two 
halves 6a and 6b pcsltioned about the tubing l4, and the halves 
are held together by a screw 7 threadedly engaged between attach- 
ment lugs 7a, fiec\ired to the adjoixxing edges of the halves 6a and 
6b. 

The wrap-*round hanger assembly 6 is comprised of a split 
top ring 8 and a lower split plate 8a between which are posi- 
tioned split seal ring 9 engaged with opposed conical surfaces on 
the inner sides of the ring 8 and plate 8a. Screws 10 are 
passed through appropriate bores 8b in the ring 8, and through 
coinciding paseages in the seal rings g and are threadedly 
engaged at 10a to the plates 8a. 

The seal assembly 6 is seated on a tapered shoulder 11. in 
the lower end of the bore 2. 

The upper ring 8 has a tapered shoulder 17 In the passage 
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therathrough. 

Hold-dovm 5:rewa I5 ar« threadedly engftged throu^ the voJLl 
of the tubing head 1 and have tapered limer ends I6 thereon 
arranged to coioe into contact vlth the tapered upper ends 1? of 
the ring segaenta B to preas the tubing head seal assembly down- 
Kard against the shoulder 11 after it has been positioned there- 
in. By coaction betveen the tapered surfaces 16 and 17 the ring 
8 is aoved downwardly Kith reference to the screws 10 to com- 
press and expand the seal, ring 9 into sealing engegement between 
the bore 2 and the tubing string 14. 

The tubing head 1 has an annuOar flange 18 thereon with 
fltud receiving holes 19 therethrough and spaced thereabout. 

The adapter tody 21 has a correspondlrig flange 22 there- 
oa* , The flanges iS and 22 are dravn together against the metal 
Ml ring 22a to prcvide a seal between the adjoining faces 
thereof by the threaded etude 20 extending through the passages 
19 and 22b therein and the nuts 20a threadedly engaged to the 
cuter ends of the studs. 

The adapter body 21 has an annular flange 23 on the upper 
end thereof* 

A chriatnaa tree adapter 24 has a bore 24a therethrough 
coaaranicjiting with the bore 28 through the adaptor body 21. The 
bore 24a in christoas tree adapter 24 Is in coamsunication ifith 
the valve outlets in the Christmas tree at th-* top of the veil, 

A flange 25 la provided or. the lower end of the adapter 
24 which is drawn toward the flange 23 by the nuts 27 threaded- 
ly engaged on the studa 26, which are threaded to suitable 
threaded bores in the flange 23 and pass through holes 26a pro- 
vided through the flange 25- As the flanges 23 and 25 are 
drawn together the z^\.a1 seal ring 2l£ is coapressed in opposed 
grooves in the faces of the flanges 2? and 23 to provide a seal 
therebetween. 



896339 



A bor« 28 1« provided thro\:6h ths adapter tody 21 in 
vhlch l8 forned a downvardly facing bevelled ahoulder 29 against 
Khich may be seated the corresponding upvardly facing bevelled 
ihoxilder 34 on the valve and seal body 31, The relative taper 
of ahouldera 29 and 34 may be such as to provide a metal to 
laetal seal therebetween when forced together, 

A threaded cotmterbore 30 is provided in the bore in 
which nay be threadedly engaged the retainer ring 42. 

The seal body 31 has a bore 32 therethrough in the lower 
10 end of which ifl a throAded counterbcre 33 to which the tubing 
^ string l4 my be thread edly engag'jd. 

A seal retaining shoulder 35 is provided about the seal 
body 31 against which the seal aflsembly 35 nay be positioned. 

The seal asseably 36 includes resilient seal rings 37 
and 37a dispoBdd about the seal body 31 which are separated by 
the metal ring 38« 

The metal ring 38 includes a groove 39 about the inner 
Bide thereof providiiig annular channels 39 and 33a betweon the 
body 31 and the ring 38 and between body 21 and the ring 38. 
20 - A plurality of ports 40 are provided through the ring 38 vhich 
coBBunlcate with the channels 39 and 39^ tor the purposes 
hereinafter oentloned. 

A bottom rigid ring 41 Is disposed about body 31 below 
the lower reaillent seal ring 37a and is supported by the 
retainer ring or nut 42 therebelov. In assembling the seal 
asaenbly with the seal body 31# the seal assembly 36 ic slipped 
over the body 31 and moved against the shoulder 37. The retainer 
nut 42 is then positioned about the lower ends of the body 31 
and brouight into engagenent with the lower supporting ring 41 
_30 .and. a snap ring 4lft Is Installed in a groove about the lower end 
of body 31 to retain the nut on the body. The body 3I with seal 
assembly thereabout may then be Inserted in the bore 28 until 
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?: . ;:" sto^^ 34 conteete Bhoulder 29. The retainer ring 32 Is 

thriided core 30 by coactloo of the threads i»3 
- thareof vlth the threads in the threaded bore 

M'^^.S^--^'-^^^^^^^^ ^ »y rotated for threading Into the 

f^^t^-^^ff'M^ vr*nch slots JiSa on the lo^r end there- 

5KllS?3S#fe^^ Resilient friction plugs 52 made of 

^-iWfion or otker resiiient Bsterial, my be inserted in borea 

. ....... - the 

counter- 
prevent rir« itZ 
into coui^terborc 30. 




adapter body 21. 
are arrenged to' recoivs closure 
bodies kH. A pressure testing 
threadedly engaged in one of the teat 



^^^^^§^^Wn( c5^1^i«^e V i« threade day engaged about the outer 
^..x...,,., j^^y ^ to close the pa39a«e kU^ 




^c-5t^a^^'ivr,^^V-■>v..^: S-'S ^ thrcadedly ttoved Iz^zxHlj of the 

^^M||?S;:bS^'^^ expand the packing rings 27 and 37a into 

r .' ■ ■ ^^^^^^ 

i^^^ - Aft«x^tbe seal ring. hav« been expanded the seal provided 
''^ii^ threadedly engaging a pressure gauge in 

, • 6nc of tho threaded passages m and BubjectJiig the bore 28 to 
3 • : :.-;;x^euTa-t3 -deterBine whether, such pressure leaXe by the expanded 

30 seal rings 37 and 37a. 

. . This test my be carried out after the seel aasenbly has 

been assenibled «ith the adapter body 21 and prior to installing 
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sans on the tubing he&d. Thus the adapter and seal unit say be 
separately asaembled and tested for leatege prior to installa- 
tion on the tubing head. 

In aseembling and installing the equipoent shovn in 
Figure I, the tubing hanger 6 is ccnnccted about the tubing and 
lowered into the tubing head bore 2 to eeat the shoulder 11 
thereon on the choulder 12 in the bore. 

The adapter seal asflembly may be aficesibled Kith the tubing 
head 1 by threadedly engaging the threads 33 and the ecal body 
31 Mith the threads ^3 on the outer surface of the retainer nut 
te. The holes 22b and 19 In the flanges IS and 22 are lined up, 
and the studs 20 pass therethrough and secured therein by 
threading the nuts 20a thereon. 

It will thus be seen that the tubing ctring 1* is 
suspended to the valve body 31 eo that the seal assembly 36 is 
further compressed by the weight of the tubing, it being noted 
that the tubir*g l4 is freely aovable thro\?gh the tubing head 
seal assemblies 6 until the shoulder cooes into cojitact with the 
shoulder 12 to further compress the seal ring 9 of the tubing 
head seal assembly 6« ' 

Plastic sealing flvdd aay be injected through the valve 
fitting 44 by a suitable pressure injection device and through 
the test ports US and ports 40 in the separator ring 38 to cause 
the plastic seal material to fill the channels 39 end 39a 
thereby provide a back up seal, or in the event the seal leaks 
after installation, the pleetic seal caterlaJi rsay be injected 
Into the chanMl 39 ^nd 39^ to reonergite the seal. 

The seal assembly 56 may be installed cr replaced at any, 
tiue by disconnecting the adapter body 21 frcs the tubing head 
1, and reooval of the- retainer nut 42 from the bore 28 by ro- 
tating sa» by engagement therewith of a spanner wrench in wrench 
•slots 42a. This may be accomplished without rotating the adapter 



896339 



tody 21, iiithout dieengagenent fijnd rotation cf the rhrlstxrae 
tr«c attAChftd to the upper evA cf the tdepter body ?1, ana 
without dlattirtlng a btcK^lcv check valve -hlch irAght be 
installed within the seal body 31. 

The seal body 31 is provided with en annular recess 50 
therein with which a diaengageable backflcv check valve unit 
(not shown) nay be engaged by expanding retractable dogs 
carried by the backflov check vel\e aasembiy in the groovt 50. 
Such a backflov check valve may be installed by incertlcn 
through the chriBtmas tree aseeably to permit circulation in 
wort-over procedure and prevent reverEe back pressure flow. 
Threads 51 are also provided in the end of the bore 32 of the 
seal body 31 for the purpose of threadedly engaging a backflow 
chock valve or other equipment if desired. 

It will be seen that we have provided a tubing imnger 
asBtmbly including an adapter and seal unit to be installed 
between the tubing head and Christinas tree assembly theresbove 
which nay be asseabled as a unit and tested prior to installa- 
tion on the tubing head, in which the seal assembly cay be 
installed or replaced by the removal of a retainer nut without 
rotating the adapter body or the christaas tree assembly 
attached theveabove and without disturbing a valve unit which 
amy be Installed in the seal body, and we have provided such an 
adapter and seal unit wherein the seal body is attachable to 
and Bcvable with the tubing string sc as to utilize the weight 
of the tubing in expanding and setting the packing therein. 
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The embodlDentfi of the invention In which an exclusive 
property or privilege is clained are defined as follocB: 

1, An adapter and seal assembly for a pipe hanger com- 
prising an adapter body having a bore therethrough, a seal body 
bavlDg a bor« thersthrough and positicnable in the bore of the 
Adapter body, aeana in the lower end of the bore of the seal 
body arranged to be engaged with the upper end of a tubing strlJig 
to Bufipend the tubij:ig string thereto, shoulder aseans intenaedlate 
opposite onds of the bore of the adapter body engageable with 
shoulder means on the outer auiface cf the seal body arranged to 
lialt upward ©Dveoont of the seal body into the bore of the 
adapter body, a seal aesecbly carried about the seal body, means 
on the seal body arranged to cause the seal assembly to be 
expanded by the weight of the tubing string into sealing engage - 
B^ent with the bore of the adapter body, a hollow nut arranged to 
be freely passed about the outer surface of the lower end of the 
seal body engageable with ths seal asseaibly to -^tain sanse in th? 
bore of the adapter body, and cooperating threads in the lower 
end of the bore of the adapter body and on the outer surface of 
the nut to perwit the nut to be threaded inwardly and outwardly 
of the bore about the eeea body said outer surface of the lover 
end of the seal body having a clrcunferentially continuous 
cylindrical outer surface. 

2, The co^lnation called for in claim 1 with the 
addition of an amular recess about the inner side cf the bore 
of the seal aflsenbly arranged to receive a valve asseably, 

3, The coii>lnation called for in claim 1 wherein the 
seal assembly about the seal body la comprised of a pair cf 
resilient seal rings, a rigid separator ring therebetween, a 
substantially flat planar surface on the upper and lower edges 
of the separator ring channels about the inner and oute.r sides 
of the separator ring, at least one passage through the ring 
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co«.unicatlii« xith the chsn:iel3. a :.cst/|?o'v\dcd thxo-^h the vail 
of tb« adaptor body coB=unlcatli^fi vlth the passage a^d the channels 
end a threaded bore in the outor vail of the adapter body communi- 
cating vith the port and the -passage arranged to receive a pressure 
gauge, a check valve body or a closure plug. 

H. The cooblnation callsd fnr in clais 1 wherein the 

J >,«rc t»«e £''a'-ter bcdy and on the outer 

shoulder means in the bore oi t,.e a-e^i-. nc jr 

eurfece of the seal body cotnprUe opposeu surraces tapered to 
provide a aetal to metal seel. 

5. The domblnatlon called for in claU. 1 vlth the addi- 
tion of friction B^ans betvecn the cuter surface or the nut and 
the bore of the adapter body to prevent the nut from unthreading. 

6. The coira)lnation called for in claim 5 vhereln the 
friction leans comprises at least one resilient plug disposed on 
the outer surface of the nut frictionally engageable vlth the bore 

of the adapter body. 

7. The conblnatlon called for in claim 1 therein the 
«^ana on ihe seal body arranged to cause the seal assembly to be 
expanded compriaea a downwardly facing shoulder jneans about the 
seal- body against vhlch the seal assembly is abutted, and wherein 
the mean, for attachnftnt and suspension of a tubing string to 
the lo,.er end of the seal body Vnereby the weight of the tubing 

- ttniig can be exerted doxnvardly on the seal assenbly to expend 

Baaa coBprises threads. 

8. The combination called for in claim 1 vlth the addi- 
tion of a' snap ring about the seal bcdy arranged to engage the 
nut to retain the rut on the bciy. 

9. An adapter and seal assembly for a pipe hanger com- 
priBing al adapter body ha^^ng a bore therethrough, a seal body 
having a bore therethrough and posltionable in the bore of the 
adapter body, thread, in the lover end of the bor. of the seal 
body arranged to be threadedly engaged vlth the upper end of a 
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tubing string to euspenti the tubing strLng thereto, shoxiliier 
&e&ne in the bore of the adapter bo^^.y en^ag^'^.ble vlth shoulder 
tjeans on the outer surface cf the seej body arranged tc limit the 
ficve&ent of the seal body into the bcre of the axiapter body, 
opposed BurfAces on the said shoulders bcln^ tapered to provide 
a' &etal to laetaJ seal, a eeal assembly carried about the seal 
body arranged to be expanded into scallixe engageoent with the 
bore of the adapter booy, vherein the aaal Ecenber about the eeal 
assembly is cocprifietf cf a pair of reEilient seal rings,, a rigid 

10 separator ring thcr<ibet«een, ch£ru"e?.s about the inner and outer 
Cides of the separator ring, and at loast ro« passage through 
the rii*g conanmic&ting >ith the chiL^nels, i test port provided 
through the 1^all of the adapter t-ody communicating vith the 
paisage and the channels, and a threaded bore in the ovter Mall 
of tho iadapter body comnunlc5.ting vith tho port and the passage 
arringed to receive a pressure gauge, a check valve body or a 
clofitire plug« a hollow nut arrar^ed to le freely passed about the 
outer surface of the seal body engageable ^ith the seal assembly 
to retain same in ztiB bore of the adapter >"*dy, and cooperating 

20 threada in the bore of the adapter body and on the outer surface 
of the nut to pemlt the nut to be threaded inwardly and outward- 
ly of the bore about the seal body, and at leaflt one resilient 
plug disposed on the outer surface of the nut engageable with the 
bore of the adapter body to prevent the nut froa unthreading. 
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